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用螺旋 CT 扫描胸腰椎 T12-L2 节段，获得 DICOM 格式文件；通过 Mimics 17.0




三维有限元模型。（3）在 ANSYS软件中，约束 L2椎体下表面及下关节突；对 T12














































































Objective: （1） To establish three kinds of three-dimensional finite element 
models of normal spinal thoracic and lumbar vertebrae (T12-L2), subtotal 
corpectomy cylinder mesh cage reconstruction, and posterior 1/3 corpectomy 
rectangle cage reconstruction. (2) The validity of the finite element model was 
verified by comparing the past three dimensional finite element analysis and in vitro 
biomechanical study. (3)  Comparative analysis using three-dimensional finite 
element method, the traditional anterior subtotal corpectomy cylinder mesh cage 
reconstruction and posterior 1/3 corpectomy rectangle cage reconstruction for the 
treatment of thoracolumbar burst fracture early postoperative stability, endplate 
interfacial stress and stress distribution in plants. 
Methods: （1）Select 1 healthy adult male volunteers, through the examination to 
exclude spine related diseases. Access the DICOM format file by useing of the spiral 
CT scanning of thoracolumbar segment T12-L2; three-dimensional reconstruction by 
Mimics 17 and the reverse engineering software Geomagic Studio13.0, obtained the 
IGES file into ANSYS software; further improve the intervertebral disc and 
ligaments, The finite element model of normal T12-L1 segment is established 
(model A). (2) Based on the finite element model of normal thoracic lumbar, thoracic 
and lumbar vertebrae simulation for anterior decompression and internal fixation, 
respectively establish subtotal corpectomy cylinder mesh cage reconstruction of 
three-dimensional finite element model and posterior 1/3 corpectomy rectangle cage 
reconstruction of three-dimensional finite element model. (3) In ANSYS software, 
Constrained L2 vertebral inferior surface and inferior articular process, 500N preload 
was applied above T12, the upper surface of T12 vertebral body was 400N, and the 
upper articular process was 100N; Additional moment of motion is 7.5N/m, to 
simulate the movement of flexion, extension, left and right lateral bending, left and 
right rotation and axial compression, validity of the three dimensional finite element 
model was verified,and The stability of two models, the stress near the endplate and 
the stress in the plant were compared. 
  Results: （ 1 ） This experiment successfully established normal human 
thoracolumbar spine (T12-L2) three-dimensional finite element model, and previous 
















established in this study method is accurate and reliable, the model can be used to 
further study. (2) Comparison of three dimensional finite element model of the 
subtotal corpectomy cylinder mesh cage reconstruction and the three-dimensional 
finite element model of the posterior 1/3 corpectomy rectangle cage reconstruction, 
The stability of the two models is similar, and the stability of the spinal column can 
be maintained after the reconstruction of the two kinds of fusion devices; Under 
different conditions, the peak value of the inner plant and the adjacent endplate 
surface of the three dimensional finite element model of the subtotal corpectomy 
cylinder mesh cage reconstruction was higher than Three dimensional finite element 
model of the posterior 1/3 corpectomy rectangle cage reconstruction. 
Conclusion: （1）In this study, we use Mimics, Geomagic Studio, ANSYS and 
other software to quickly establish the three-dimensional finite element model of 
human thoracolumbar spine (T12-L2). The validity verification shows that the model 
can be used for further simulation analysis of Biomechanics. (2) To maintain the 
stability of the spine, the posterior 1/3 corpectomy rectangle cage reconstruction with 
the same effect as subtotal corpectomy cylinder mesh cage reconstruction. (3) After 
using a new rectangular fusion device to reconstructive, the peak value of the stress 
of the adjacent vertebral endplate and the inner plant decreased, which is a better 
fusion device. 
Keywords: Anterior approach,Thoracolumbar spine, Burst fracture, Fusion cage, 
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描，扫描厚度为 0.65mm 共获取三维 CT图像 147 张。扫描得到的图像直接存入
CT机，并且刻录成为 DVD光盘，以 DICOM 文件格式保存，从而得到了表示胸腰
椎断层截面的图像。 
2.实验设备 
德国西门子 64 排螺旋 CT机，扫描条件：电压 120Kv，电流 250mA（厦门大学
附属东南医院提供） 
计算机工作站：联想 小新 300 工作站，CPU：(英特尔)Intel(R) Core(TM) 
i7-6500U CPU @ 2.50GHz,硬盘：700G，内存：12G，显卡：独立, AMD Radeon(TM) 
R5 M330。 
建模软件 Mimicsl7.0（Materialise 公司，比利时）  






1.1 根据扫描 CT数据生成胸腰椎（T12-L2）三维几何模型 
将扫描得到的胸腰椎原始数据 DICOM 格式文件导入三维重建 Mimics软件中，
Mimics能自动生成矢状位和横断位以及冠状位视图，这三个视图可相互关联，
















分割功能选项提取骨组织，并生成蒙版（图 3）。通过 Mimics软件工具 Edit Masks 
修补与擦除蒙版去除肋骨等其他影像，最终获得胸腰椎 T12-L2 影像，并通过软
件中 Caculate3D 功能选项，生成胸腰椎 T12-L2骨骼组织的三维几何模型。然后
通过 Wrap功能填补模型小的空隙，用 Smoothing 命令对模型进行初步的平滑处
理（图 4），生成的胸腰椎（T12-L2）三维几何模型并以 STL格式导出并保存。 
1.2.胸腰椎（T12-L2节段）三维几何模型的面网格划分 
将 Mimics软件导出的胸腰椎（T12-L2）三维几何模型 STL格式文件进一步导






将面网格划分后得到的 IGES格式文件导入到有限元分析 ANSYS 软件中,生成
T12-L2三维实体模型（图 7）。根据面网格化结果，通过 ANSYS 中建模功能，构












































约束 L2椎体下表面及小关突节点各个方向自由度为 0，于 T12 椎体上表面加
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